Hydrophobic association of calpains with subcellular organelles. Compartmentalization of calpains and the endogenous inhibitor calpastatin in tissues.
Calpains I and II isolated from diverse tissues possess both Ca2+-independent, and Ca2+-dependent accessible hydrophobic regions. Possible subcellular organelle association of calpains involving these hydrophobic regions was studied. By homogenizing rat tissues directly in Ca2+ (50 microM), about 30-60% of the cytosolic calpain I and II activity reversibly associated with isolated subcellular fractions (microsomal greater than plasma membrane greater than nuclear). After binding to the particulate fraction, calpain II converted to a calpain I-like form exhibiting stronger Ca2+-independent binding to phenyl-Sepharose and a lower Ca2+ requirement for optimal activity. However, it retained its DEAE-cellulose chromatographic pattern, and precipitated with monospecific anti-calpain II antibodies. Although purified calpastatin (endogenous inhibitor) is known to form a Ca2+-dependent complex with calpains, it was not able to reverse the binding of calpains to the particulate fraction upon short incubation. It was, however, effective in blocking calpain binding when the isolated cytosolic fraction or a mixture of purified calpain and calpastatin was preincubated in the presence of Ca2+, and then added to the particulate fraction. Extraction of tissues under controlled conditions revealed that in fact calpains are already loosely associated with subcellular organelles even in the absence of Ca2+. This is the reason why in the crude homogenates with the addition of Ca2+, calpains strongly bind to the particulate fraction without interference by cytosolic calpastatin. Although calpastatin by complexing initially to calpain can prevent the association of this protease with subcellular organelles, it cannot dissociate calpains already bound to these subcellular fractions. By prior Ca2+-independent association with the hydrophobic proteins present in the subcellular fractions, calpains overcome the 3- to 30-fold inhibitory excess of calpastatin in tissues.